We propose a new class of investable momentum and contrarian stock-market indices that partition a benchmark index, such as the Russell 1000. Our momentum indices overweight stocks that have recently outperformed, while our contrarian indices underweight these same stocks. Our index construction methodology is extremely flexible, and allows the index provider to trade-off the distinctiveness of the momentum/contrarian strategies with portfolio turnover. Momentum investment styles in particular typically entail a high level of turnover, and hence high associated transaction costs. The creation of momentum and contrarian indices and exchange traded funds (ETFs) based on our methodology would allow investors to access these styles at lower cost than is currently possible. Our indices also provide performance benchmarks for momentum/contrarian investment managers, and good proxies for a momentum factor. Over the period 1995-2007 we find that short term momentum and long term contrarian indices outperform the reference Russell 1000 index. We also document the changing interaction between the momentum/contrarian and value/growth styles. (JEL C43, G11, G23) 
Introduction
In recent years, the effectiveness of momentum and contrarian investment strategies has been the subject of much discussion. A contrarian investment strategy earns risk-adjusted excess returns when investors overreact to news, while a momentum strategy earns excess risk-adjusted returns when investors underreact. Thaler (1985, 1987 ) find evidence of overreaction over periods of a few years, while Titman (1993, 2001 ) find evidence of underreaction over periods of a few months.
These findings are consistent with the experimental results of Kahneman and Tversky (1982) , who observed systematic violations of Bayes Rule amongst subjects when revising their beliefs in the presence of new information [see also Barberis, Shleifer and Vishny (1998) ].
When attempting to explain stock returns and investment manager performance, researchers generally turn to the 3 factor Fama and French (1992 or 4 factor Carhart (1997) model. This is because a significant body of research evidence exists demonstrating that the market return, firm size, valuation and momentum are important drivers of stock returns. Each of these factors, excluding momentum, has a standard market proxy in the form of a stock market index (e.g., a market cap weighted index, large and small cap indices, value and growth indices). The missing ingredient in the market is a momentum index. This is particularly important given that large numbers of investors follow contrarian and momentum strategies [see for example Goetzmann and Massa (2002) ]. The same is true of mutual funds. Grinblatt, Titman and Wermers (1995) find that 77 percent of the 155 mutual funds in their sample engage in momentum investing. Similarly, Menkhoff and Schmidt (2005) use survey data to show that momentum and contrarian strategies are common among German fund managers. Given the extensive use of these strategies, it is surprising that no explicitly momentum and contrarian indices are currently computed by any of the major index providers.
There is therefore a clear need for momentum and contrarian indices. Such indices would provide useful performance benchmarks for active managers following these strategies. Active managers should not be unduly rewarded or punished for performance attributable to their innate factor tilts [Mulvey and Kim (2008) find that the best performing managers tend to have a momentum tilt]. The development of momentum and contrarian indices could therefore enhance the performance evaluation of active managers following these styles. Furthermore, these indices could facilitate the development of momentum and contrarian exchange traded funds (ETFs), providing investors with a lower cost option for gaining access to the momentum and contrarian modes of investing (we return to this issue shortly). Given the findings of deBondt-Thaler and Jegadeesh-Titman, for example, there might be particular demand for momentum funds with horizons of less than a year and contrarian funds with longer horizons.
The vast majority of stock-market indices are market-cap weighted. This is because market-cap weighting is conceptually straightforward, consistent with a passive buyand-hold strategy, has relatively low transaction costs (due to low turnover rates and the focus on larger cap and hence more liquid stocks), and when followed by all investors does not violate market clearing [see Bailey (1992) , Siegel (2003) and Arnott, Hsu and Moore (2005) ]. In recent years there has been a proliferation of stock-market indices, for example value and growth indices, small and mid-cap indices, and sector (e.g., banks, health, information technology) indices. Small, mid-cap and sector indices are usually also market-cap weighted over their chosen domain, while value and growth indices are usually constructed by splitting a market-cap-weighted portfolio into two more or less equal halves (in terms of market capitalization).
Momentum indices are conspicuous in their absence. The only example of a contrarian index currently available is an equal-weighted index that is rebalanced periodically. The act of rebalancing back to equal weights requires buying past losers and selling past winners. In recent years, equal-weighted versions of the S&P 500, DowJones Wilshire 5000 and Nasdaq 100 indices have appeared [see for example Standard and Poor's and Rydex Global Advisors (2003) ]. Value Line also produces an equalweighted index (VLA) defined on about 1620 stocks. It should be noted, however, that these indices are all advertised as equal-weighted indices. They are contrarian by accident rather than by design.
One reason for the lack of momentum and contrarian indices in the public domain is the way momentum portfolios are typically constructed. The literature generally mimics the momentum factor by constructing portfolios that go long the best performing stocks and short the worst performers [see for example Jegadeesh and Titman (1993) ]. Such investment strategies are not practical for investors since they require shorting of assets, which many investors are either not able or not permitted to do. Also, by excluding most stocks in a benchmark, such indices will tend to have high turnover (and hence high transaction costs) and low diversification. Further, they do not provide a measure of momentum relative to the market return (which is available currently in the value and growth dimension but not in the momentum and contrarian dimension) and their high levels of concentration make them less able to adequately evaluate the performance of investment managers. See Bailey (1992) for a list of properties that a performance benchmark should ideally possess.
In this article we propose a new class of flexible momentum/contrarian indices that does not require shorting and allow the index provider to trade-off turnover against the distinctiveness of the momentum/contrarian strategy. Like many value/growth indices, our momentum/contrarian indices are benchmarked to existing indices -usually of the market-cap-weighted variety although this is not necessary. For example, momentum and contrarian versions of equal-weighted indices or of fundamental indices [Arnott, Hsu and Moore (2005) ] are also possible. Here we use the Russell 1000 index as our benchmark.
We calculate the performance, risk and turnover characteristics of our momentum and contrarian indices over a 12 year period. Our momentum and contrarian indices partition the benchmark index into momentum and contrarian portfolios that when combined yield the original index portfolio. This approach should be familiar to investors since value/growth indices are typically constructed in a similar way. Also, this approach has a distinct advantage over the traditional long minus short momentum factors in that it better approximates the actual behavior of active investment managers.
We begin by constructing a partition in the momentum/contrarian domain based on the past price performance of stocks relative to the benchmark index over a specified time horizon. We then propose a new and flexible approach for transforming this base partition that makes use of the beta function. By varying the parameter β in the beta function the index provider has considerable flexibility with regard to the design of the final partition actually used to construct the momentum and contrarian portfolios. This beta function transformation is a useful innovation in its own right, and represents an attractive method for constructing passive factor portfolios. Although here we focus on the price momentum factor, it could equally well be applied to other factors such as value and growth, earnings momentum, dividend yield or price acceleration (the rate of change of momentum).
During the "tech" boom we find a close affinity between momentum indices and growth indices, and between contrarian indices and value indices. This relationship is consistent with the findings of Assness (1997), but it reverses after 2001. Thereafter the momentum indices move more in line with value indices, and contrarian indices with growth indices. In the more recent history we find little relationship between momentum/contrarian and growth/value styles. These findings highlight the fact that momentum/contrarian strategies are not simply a proxy for growth and value, and represent unique investment strategies in their own right.
We also compute the turnover of our momentum and contrarian indices. Although momentum strategies inevitably lead to indices with higher turnover than the reference Russell 1000 index and corresponding value/growth indices, this turnover can be controlled to an acceptable level without sacrificing the distinctiveness of the momentum and contrarian styles. Furthermore, the more relevant comparisons of turnover for these types of indices are with traditional (long minus short) momentum factors and investment managers following momentum investment strategies. Our indices compare favorably on both counts, and hence could potentially allow investors to access the momentum style of investing at lower cost than is currently possible. Momentum/contrarian ETFs based on our indices therefore are viable and could be of interest to investors aiming to tactically or strategically tilt towards or away from momentum at various horizons, or as a passive factor exposure in a multi-manager structure (e.g. if the fund has an unwanted bias away from momentum or if a manager wants to tilt towards it). These strategies are not currently implementable at low cost.
We explore the impact of varying the time horizon (formation and holdings periods) on the performance and turnover of momentum and contrarian indices. The time horizons considered range from six months to three years. Our findings are consistent with those of the behavioral finance literature. Momentum strategies tend to work well over shorter horizons, while contrarian strategies outperform over longer horizons. We also show how our momentum and contrarian indices can be used to construct proxies that correlate very closely with the momentum factor in a Carhart (1997) factor model.
The rest of the article is structured as follows. In the next section we describe our momentum/contrarian index methodology. Section 3 provides an empirical demonstration of our momentum/contrarian indices benchmarked to the Russell 1000 index over the period 1995-2007. Our main findings are summarized in the conclusion.
Constructing momentum/contrarian stock-market indices
We propose a class of momentum/contrarian indices that partitions a benchmark portfolio. That is, a momentum and contrarian allocation is allotted to each stock in the benchmark index, such that the allocations sum to one. For example, it could be decided that stock X is 80 percent momentum and 20 percent contrarian. These allocations are then used to construct momentum and contrarian index portfolios, which when combined exactly equal the portfolio underlying the benchmark index.
The momentum/contrarian allocations are constructed in two stages. In the first stage, the momentum and contrarian allocations for each stock are determined as follows:
Stage 1 Allocations:
where µ M t,n and µ C t,n denote the fraction of total shares from the reference index of stock n allocated to the momentum and contrarian portfolios, p t,n denotes the price of stock n and I t denotes the level of the benchmark index. The allocations µ M t,n and µ C t,n are functions of the price relatives p t,n /p t−k,n . When a stock n in the benchmark portfolio in period t is not listed in period t − k (i.e., p t−k,n is not available), we simply set
That is, this stock is split equally between the momentum and contrarian portfolios.
The benchmark index I t here excludes dividends. This is not a requirement. The stage 1 formulas could be reformulated to include dividend payments. Also, other performance measures such as earnings per share (EPS) growth could be used in place of price to construct a different factor portfolio/index that may be useful as a benchmark and investment vehicle for say an EPS growth strategy.
Both µ M t,n and µ C t,n are bounded between 0 and 1. Also, by construction, µ M t,n +µ C t,n = 1. When a stock n rises by the same proportion as the index itself (i.e., p t,n /p t−k,n = I t /I t−k ), it follows that the stock is allocated equally between the momentum and contrarian portfolios (i.e. µ M t,n = µ C t,n = 0.5). When a stock rises by more than the reference index, µ M t,n > 0.5 and µ C t,n < 0.5. A distinction must be drawn between the formation and holding periods of a momentum/contrarian strategy. The formation period is the period over which prices are observed to determine the momentum/contrarian allocations for each stock. The formation period here is from period t − k to t, and hence the formation horizon is k periods. The holding period is the period over which a momentum/contrarian portfolio is held, i.e., it measures the frequency with which the index is rebalanced.
Rebalancing of the momentum/contrarian indices should not be confused with reconstitution of the benchmark index itself. For example, the Russell 1000 index is reconstituted (i.e., stocks are added and deleted) on an annual basis. Using these definitions, note that equal-weighted, fundamental, value/growth and momentum/contrarian indices all need to be both rebalanced and reconstituted periodically, whereas marketcap weighted indices generally only require reconstitution.
To provide an easy way to distinguish the various momentum/contrarian indices presented in the empirical section, we use the notation (f,h), where f=formation period and h=holding period. For example, a (6,12) index would determine the momentum/contrarian allocations based on 6 months of price performance, and then hold the resulting portfolios for 12 months, at which time the process is repeated.
To give the index provider some flexibility with regard to the distinctiveness of the momentum/contrarian strategies, the stage 1 allocations are then transformed using the regularized incomplete beta function with its two parameters α and β set equal to each other.
1 The stage 2 transformed momentum and contrarian allocations θ M t,n and θ C t,n are determined as follows:
where
and
The objective here is to provide the index provider with a means of varying the allocations in a way that preserves the ranking across stocks. For example, for stocks m and n, suppose µ M t,m > µ M t,n . This means that stock m is more momentum than stock n. Hence a greater proportion of the total holding of m is allocated to the momentum portfolio than is the case for n in period t. The transformation of allocations using the regularized incomplete beta function will preserve this ranking. That is, irrespective of the choice of β (as long as it is positive and finite), when in stage 1 µ M t,m > µ M t,n it will also be the case for the stage 2 transformed allocations that
Another important feature of the beta function as defined above is that it has a fixed point at 0.5. It follows from this and the fact that it is a monotonically increasing function that µ M t,n > 0.5 implies that θ M t,n > 0.5, and that µ M t,n < 0.5 implies that θ M t,n < 0.5. That is, if the original µ values identify an asset as more (less) momentum than contrarian, the transformed θ allocations will do likewise. Also, the transformed momentum and contrarian allocations will still sum to one for each asset. That is, µ M t,n + µ C t,n = 1 and θ M t,n + θ C t,n = 1 for all assets n in the portfolio. Once a positive value for β has been chosen, the transformed allocations θ M t,n and θ C t,n can be derived from µ M t,n and µ C t,n , respectively, using tables of the beta function. The impact of changes in β on the relationship between µ M t,n and θ M t,n is graphed in Figure 1 . Figure 1 shows that increasing the value of β leads to more distinct momentum/contrarian allocations.
Insert Figure 1 Here
The momentum/contrarian portfolios are obtained by multiplying the benchmark portfolio Q t,n (for example that of the Russell 1000 index) by the stage 2 momentum/contrarian allocations:
where Q t,n denotes the number of units of stock n in the benchmark index in period t, and q M t,n and q C t,n denote the number of units of stock n in the momentum and contrarian index, respectively, in period t.
The momentum/contrarian index is momentum/contrarian relative to the benchmark index. This distinction is important since if the benchmark index itself is contrarian (for example, the equal-weighted S&P 500 index), it is possible that a momentum index defined relative to the benchmark index may still be contrarian (if its composition is tracked from one period to the next), albeit less contrarian than the benchmark index itself.
Three special cases of particular interest are when β = 0, 1 or infinity. When β = 0, the momentum and contrarian indices are identical to each other and the benchmark index. This is because, in this case, θ M t,n = θ C t,n = 0.5 for all n. From Figure 1 it can be seen that as the parameter β increases the momentum/contrarian portfolios diverge more and more. When β = 1, the stage 2 allocations are the same as those from stage 1. That is θ M t,n = µ M t,n and θ C t,n = µ C t,n for all n. In the limiting case as β tends to infinity, there are no partial allocations, except when µ M t,n = µ C t,n = 0.5. In all other cases, each stock is placed in either the momentum portfolio or the contrarian portfolio, depending on whether it outperformed or underperformed the benchmark index in the formation period.
A higher value of β will tend to make the momentum portfolio more momentum and the contrarian portfolio more contrarian. At the same time this will also tend to increase the turnover in these portfolios when they are rebalanced, which may undermine their usefulness as investable benchmarks. The index provider must balance these two issues when choosing a value of β. Our empirical analysis suggests that a value of β of about 15 achieves an attractive balance for a (12,12) momentum/contrarian index benchmarked to the Russell 1000 index. However, higher values of β may also be justified when compared to traditional momentum factors or active managers employing a similar style.
The preferred value of β may also vary with the formation and holding periods and the choice of reference index. The important point is that the proposed methodology is flexible and hence can accommodate different investor preferences.
It is possible to further reduce turnover by setting thresholds for θ. For example, values of θ t,n M and θ C t,n greater than 0.9 could be rounded up to 1, and values below 0.1 rounded down to zero. Such a rule has the advantage of eliminating small positions from the indices, thus reducing turnover and making passive management easier and more cost effective. Some index providers currently apply this type of trading rule when constructing value/growth indices [see Russell Indexes (2007) ].
Insert Table 1 Here Table 1 A further issue of interest is the market capitalization shares of the momentum and contrarian portfolios defined as follows:
For example, if s M t = 0.6 this means that the momentum index has a market capitalization equal to 60 percent of that of the benchmark index. By construction s The magnitude of the gap between s M t and s C t is explored in a later section. For now, however, we note that at times this gap can grow quite large. In cases where the split is considered too uneven, the original momentum and contrarian allocations µ M t,n and µ C t,n can be modified as follows:
where z t denotes a parameter that the index provider can adjust each period to get the desired market capitalization split for the momentum and contrarian portfolios. By construction, it will still be the case that µ M t,n +µ C t,n = 1. Also, in stage 2 µ M t,n and µ C t,n are still transformed using the beta function. To obtain a value of θ M t,n greater than 0.5 it is now necessary for p t,n /p t−k,n > I t /I t−k + z t . As can be seen, when z t > 0, this will cause a reallocation of market capitalization away from the momentum portfolio towards the contrarian portfolio. By adjusting z t , the market capitalizations of the momentum and contrarian portfolios can be made to be as close to each other as desired.
Empirical Results

(i) Formation and holding periods
Our empirical comparisons cover the period June 1995 to June 2007. The benchmark index is the US large cap Russell 1000 index, which is reconstituted on an annual basis. Before we can compute our momentum/contrarian indices it is first necessary to specify the formation and holding periods and the value of β. We initially consider formation and holding periods of 12 months for various levels of β. We refer to these as (12,12) strategies. We then consider (6,6), (24,24) and (36,36) strategies. Over the course of the next twelve months it can be seen from Figure 2 that the market capitalization shares can depart from 0.5, before reverting to 0.5 at the next rebalance.
This means that the benchmark index -here the Russell 1000 -can be approximately replicated by investing an equal amount of money in its corresponding momentum and contrarian indices on the rebalance date. This will not be the case when the z t adjustment is excluded.
The inclusion of z t , however, entails a trade-off. Its inclusion muddies the waters with regard to the classification of stocks as either momentum or contrarian. With z t set to zero, a stock that rises in price more than the benchmark index will be allocated predominantly to the momentum portfolio. When z t is included, this is no longer necessarily the case. In practice, including z t has only a minor impact on realized outcomes (eg. returns and turnover). The correlation in returns obtained with and without z t is in excess of 0.999, with a low associated tracking error.
3 For the remainder of this article, therefore, we exclude z t .
(iii) Turnover and the choice of the β parameter
The choice of a value of β requires a trade-off between two considerations. Lower values of β imply reduced turnover. Figure 3 plots turnover as a function of β for the (12,12), (24,24) and (36,36) strategies. In all cases turnover is an increasing function of β. These findings suggest that lower values of β should be preferred. However, this conclusion must be balanced against the fact that higher values of β increase the distinctiveness of the momentum and contrarian portfolios, and hence better encapsulate the momentum and contrarian styles. In particular, in the limiting case when β equals zero, the momentum and contrarian portfolios become identical. Hence one must trade-off turnover against distinctiveness.
Insert Figure 3 Here
We define turnover as the minimum of aggregate purchases or sales of securities, Depending on the value of β, our (12,12) momentum/contrarian indices vary in terms of turnover from as low as 10.0 percent per annum to as high as 49.8 percent per annum (see Table 2 ). Table 3 shows that increasing (decreasing) the formation and holding periods leads to lower (higher) levels of turnover. For example, the (6,6) indices have higher turnover than the (12,12) indices, while the (24,24) and (36,36) indices have lower turnover.
A number of issues need to be considered when evaluating the turnover of momentum and contrarian indices. First, it must be acknowledged that momentum/contrarian strategies, particularly those focusing on shorter horizons, will inevitably have higher turnover than standard market-cap weighted indices. Further, we should expect (and do indeed find) that momentum and contrarian indices generate higher turnover than value and growth indices, since valuation characteristics tend to be more stable over time than relative price performance.
It should be remembered, however, that the main goals of our momentum/contrarian indices are, first, to capture the relevant momentum/contrarian factor, and, second, to do so in a transparent way at lower cost than existing momentum/contrarian factors and active managers employing these same styles. The more relevant comparisons, According to Cremers and Petajisto (2007) , the average US mutual fund has turnover of approximately 95 percent per annum, which is around double the level of our highest turnover momentum and contrarian indices. Grinblatt, Titman and Wermers (1995) present evidence that managers following a momentum style tend to have higher than average turnover, which suggest that active momentum managers likely have turnover levels greater than 100 percent. This makes even our highest turnover indices appear attractive from a turnover and transaction costs perspective.
Another useful comparison is with more specialized existing indices, such as the equal-weighted S&P 500 index, which we have previously noted is in fact an example of a contrarian index (although with rather different properties to those proposed in this paper). For example, in historical back-tests similar to those performed in this paper, the equal-weighted S&P 500 index has a turnover of about 30 percent per annum [see Standard and Poor's and Rydex Global Advisors (2003) ]. This is relevant since the fact that successful index and exchange traded funds have been launched to track this index implies that turnover of around 30 percent per annum is acceptable to investors for certain types of passive investments. Further, the ETFs based on this index are designed explicitly for active trading investors, similar to how we envisage momentum/contrarian indices being used. As of 31 October 2007, the equal-weighted S&P 500 index has a $2.2 billion ETF tracking it (see the Rydex ETF Annual Report at http://www.rydexfunds.com/ETFCenter/products/overview.rails?rydex symbol=RSP ).
We focus below on indices with β = 15 for each of the (f,h) momentum/contrarian strategies, which over the sample period results in annual turnover of about 25 percent for the (12,12) strategy. A key feature of our methodology, however, is that if 25 percent turnover is considered too high (or even too low), then β can be simply adjusted to obtain the desired trade-off between turnover and distinctiveness.
(iv) Diversification
The diversification of a portfolio can be measured by its concentration index. This is equal to the inverse of the Herfindahl-Hirschmann index, and is defined as follows [see Strongin, Petsch and Sharenow (2000) ]:
denote the portfolio shares of stock n in the momentum and contrarian portfolios, respectively. The concentration indices here must lie between 0 and 1000, since N = 1000.
A value of 100 would imply that the portfolio has the same level of diversification as an Table 2 focuses solely on the (12,12) strategy and shows how the results vary with β. Table 3 fixes β = 15 and investigates the impact of changing the formation and holding periods from (6,6), (12,12), (24,24) to (36, 36) . The time period for Table 3 is shorter than in Table 2 since the longer formation periods of the (24,24) and (36,36) strategies require two and three years of historical performance respectively. To facilitate comparisons, we therefore look at the period June 1998 to June 2007 in Table 3 .
Insert Table 2 Here   Insert Table 3 Here Table 2 shows that increasing β leads to more divergent performance from the benchmark index. Momentum outperforms contrarian, and this outperformance increases as β rises. The volatility (standard deviation) of total returns increases as the parameter β rises, while tracking error against the Russell 1000 index and turnover also increase with β. Correlation with the reference index falls as β rises. Comparisons of momentum/contrarian pairs (i.e., momentum and contrarian indices with the same values of β) show that tracking error between the pairs rises and correlations fall as β rises.
From Table 3 it can be seen that the momentum style outperforms contrarian over shorter horizons but this pattern reverses over longer horizons. These findings are consistent with Thaler (1985, 1987) and Titman (1993, 2001 ).
While Tables 2 and 3 provide a useful summary of the performance characteristics over the whole period, they give no indication of how the results have changed over time. performance relative to the Russell 1000 index. From both graphs it can be seen that the momentum strategy outperforms the contrarian strategy, and that the divergence between the two strategies rises with β. The outperformance of momentum strategies over a 12 month horizon is again consistent with the literature on momentum strategies [see Titman (1993, 2001) ].
Insert Figure 5 Here (vi) Style interactions Fama and French (1996) , Lakonishok, Shleifer and Vishny (1994) and Asness (1997) document a negative relationship between the performance of momentum and value stocks. Scowcroft and Sefton (2005) Panel (a) of Figure 6 shows the performance of (12,12) momentum/contrarian indices with β = 15 and Russell 1000 value/growth indices relative to the benchmark Russell 1000 index. The indices are all normalized to 1 in June 1996. Thereafter, a value greater than 1 implies the index has outperformed the Russell 1000 index, while a value less than 1 implies the index has underperformed. Consistent with French (1996), Lakonishok, Shleifer and Vishny (1994) and Asness (1997) , we see in the early part of the sample (during the "tech" boom) that value and contrarian indices move together, as do growth and momentum indices. Contrary to these earlier studies, however, after 2001 we find a reversal of these relationships. In the later part of the sample there has been no noticeable relationship between value/growth and momentum/contrarian styles. An important conclusion from this is that value/growth and momentum/contrarian strategies do not measure the same thing; that is, momentum/contrarian is not simply a proxy for growth/value, and these styles represent unique investment strategies in their own right. The three-factor model of Fama and French (1992 is useful for evaluating the performance and risk exposures of a portfolio or index. The model attributes the expected return on a portfolio in excess of the risk-free rate to three factors: the return on a broad market portfolio in excess of the risk-free rate; the difference between the return on a portfolio of small stocks and a portfolio of large stocks (SMB -small minus big); the difference between the return on a portfolio of high-book-to-market stocks and a portfolio of low-book-to-market stocks (HML -high minus low). Faff (2003) argues that useful proxies for SMB and HML factors can be constructed from publicly available stock market indices. For example, a SMB factor proxy can be obtained by taking the difference between the returns on the Russell small cap and Russell 1000 indices.
Similarly, a HML factor proxy can be obtained by taking the difference between the returns on the Russell 1000 value and growth indices. Carhart (1997) extends the Fama-French model to include the momentum factor of Jegadeesh and Titman in addition to SMB and HML. Most academics and practitioners use the traditional long minus short approach as in Jegadeesh and Titman to compute this momentum factor. A momentum factor proxy can be obtained, however, by simply taking the difference between the returns on our momentum and contrarian indices.
The correlation between our momentum factor proxy and Carhart's momentum factor is high as shown in Figure 7 below. Figure 7 shows the rolling three year correlation between momentum factors constructed from our momentum/contrarian (6, 6) and (12,12) indices and the traditional (long minus short) momentum factors. Here we use β = 15, however, changing β has little impact on the results. In fact, increasing β generally leads to slightly higher correlations. These results show that the momentum/contrarian indices proposed here are measuring what we want them to measure, but with the advantage of being investable quasi-passive portfolios rather than hypothetical long-short portfolios. These indices could therefore be useful for manager performance evaluation (e.g., comparing a manager with a momentum style to a momentum index) or as a convenient off-the-shelf proxy for the returns to the momentum factor, which will make a Carhart (1997) model simpler to implement for practitioners. Finally, these results suggest that investors interested in investing in momentum/contrarian ETFs can be confident they will be gaining exposure to the momentum factor they desire.
Insert Figure 7 Here
Conclusion
The momentum/contrarian styles are common among investors. This is in spite of the fact that they are expensive to access and lack clear performance benchmarks. In this article we have shown how momentum/contrarian indices and ETFs can be created that would allow investors to access these styles at lower cost, provide performance benchmarks for momentum/contrarian oriented funds, and provide a simple proxy for the traditional and computationally intensive momentum factor typically used in the literature. Our two-stage index construction methodology is very flexible and can also be usefully applied in other style dimensions.
The momentum market shares can be reexpressed as follows:
and by construction N n=1 w t,n = N n=1 w t−k,n = 1. Now, abstracting from changes in the benchmark portfolio (i.e., assuming Q t−k,n = Q t,n = Q n ) it follows that
This means that 
